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(54) JOINING METHOD AND JOINING DEVICE FOR METAL PLATE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To execute joining excellent 
in strength and appearance without developing cracks by 
clamping and fixing a planar part by the movement of a 
press plate, crushing a projected cylindrical part with a 
press plate and a punch, spreading the crushed part in a 
clearance formed between the punch and a punch plate 
and calking it till the clearance is filled up. 
SOLUTION: A joining member 11 and member 12 to be 
joined are superposed, the hollow cylindrical part 13 
penetrates a through hole and, in a state where the 
cylindrical part 13 is downward projected, it is placed on 
a punch plate 17. The press plate 19 is lowered, the 
joining member 1 1 and member 12 to be joined are 
clamped and fixed between itself and the punch plate 1 7 
and they are pushed down together the punch plate 17 
against the elastic force of a spring 16. By crushing the 
projected end part of the hollow cylindrical part 13 
between the press plate 19 and the shoulder part 15b, 
spreading in the outside clearance 18 and calking it, it is 
pressurized till the clearance 18 is filled up with the crushed part. In this way, the calking is 
executed by a simple process, the cracks are not developed and sufficient catching and bonding 
strength are obtained. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The polymerization of the joint material and the joint-ed material which has a bore 
characterized by providing the following is carried out, and the aforementioned cylinder part sets 
a bore on the aforementioned punch plate, where an insertion protrusion is carried out. 
subsequently While carrying out pinching fixation of the plate-like part by movement of a 
pressure plate, pressurization crash of the cylinder part which carried out [ aforementioned ] the 
protrusion is carried out by the pressure plate and aforementioned punch, until it spreads this 
crash portion in the crevice formed between punch and the punch plate by the rear-face side of 
joint-ed material and this crevice is filled with it — pressurizing — the junction method of the 
plate characterized by making it close The pressure plate prepared possible [ both-way 
movement ]. The hollow cylinder part which should be equipped with the punch plate which stood 
face to face against this pressure plate, and was prepared possible [ the formed punch and a 
slide on this punch periphery ], and should be joined. 

[Claim 2] It has the following and is characterized by forming the crevice which continued 
between the rear face of joint-ed material, punch, and the punch plate that the crash portion of 
the aforementioned cylinder part should be spread to the method of outside. What forms a hollow 
cylinder part in plate-like joint material, carries out the polymerization of the joint-ed material 
which has the bore which carries out insertion projection of this hollow cylinder part, carries out 
pressurization crash of the projected cylinder part, and closed both joint material. Punch which 
has the head which fits in in the aforementioned hollow cylinder part. The punch plate by which 
could slide to the outside of this punch and the elastic support was carried out. The pressure 
plate which carries out pressurization crash of the cylinder part which carried out pinching 
fixation of both the joint material that it was prepared possible [ both-way movement ] and 
carried out the polymerization by the aforementioned punch plate, and was projected by 
aforementioned punch. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the junction method of a 
plate and junction equipment which join plate-like joint material and plate-like joint-ed material in 
total. 
[0002] 

[Description of the Prior Art] the bore 4 which the hollow cylinder part 2 is formed [ bore ] in the 
joint material 1 by burring as while shows conventionally drawing 5 as a means to join a metal 
plate-like plate by the caulking, and makes the joint-ed material 3 of another side carry out the 
insertion protrusion of the aforementioned hollow cylinder part 2 — forming — this protrusion — 
the bottom — a cylinder part — pressurization deformation — carrying out — many junction 
meanses to close are adopted Namely, after carrying out the polymerization of both the joint 
material 1 and 3 that should be joined at the 1st process shown in drawing 6 (a) and setting it, 
As drop a pressure plate 5 in the 2nd process of this drawing (b), pressurize between punch 6, 
the cylinder part projected in the crevice 7 of the shape of a cross-section semicircle formed in 
the punch 5 upper surface is pressurized, bending is carried out to the method of an outside at 
the letter of curl and it is shown in a caulking and ****** drawing 8 , both the joint material 1 
and 3 is joined. 
[0003] 

[Problem(s) to be Solved by the Invention] However, when it is the above-mentioned junction 
means, it is necessary to make the hollow cylinder part 2 project more greatly enough than the 
bore 4 of the joint-ed material 3, and this is for making it fully caught in the rear-face side of the 
joint-ed material 3 in bending of the letter of curl by punch 6, and as shown in drawing 5 , 
projection height h of 3 times or more of the board thickness t of joint material 1 self is usually 
needed for it. Therefore, although required projection height h is prepared by ironing when 
forming this cylinder part 2 by burring, the board thickness of the cylinder part 2 is lengthened 
thinly about 10 to 20%, and the V character-like crack 8 tends to generate it especially in a 
point. It has from this **** which are a ductile high material, and the restrictions and fault which 
make board thickness t larger than required. And since it is lengthened so that the side 
attachment wall of a cylinder part 2 may be pulled also in the case of caulking, even if it is at the 
time of the completion of junction, it is easy to generate the crack 9 as shown in drawing 8 in 
two or more places. Therefore, when such a crack 9 is produced, it is not avoided that that it is 
not desirable in intensity has a possibility that a finger may be injured since the edge is sharp, 
from the first, and it is inferior also in appearance. 

[0004] do this invention in view of an above-mentioned situation — therefore, the purpose — 
the anxiety of crack initiation — there is nothing — the bundle structure in uniform — obtaining 

— intensity like — appearance like — excelling — processing — it is in offering the 

junction method of an easy plate, and junction equipment 
[0005] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the junction 
method of the plate of this invention The polymerization of the joint material which is equipped 
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with the punch plate prepared possible [ the punch which stood face to face against the 
pressure plate prepared possible / both-way movement / and this pressure plate, and was 
formed, and a slide on this punch periphery ], and has the hollow cylinder part which should be 
joined, and the joint-ed material which has a bore is carried out. The aforementioned cylinder 
part sets a bore on the aforementioned punch plate, where insertion projection is carried out. 
subsequently While carrying out pinching fixation of the plate-like part by movement of a 
pressure plate, pressurization crash of the cylinder part which carried out [ aforementioned ] 
projection is carried out by the pressure plate and aforementioned punch, until it spreads this 
crash portion in the crevice formed between punch and the punch plate by the rear-face side of 
joint-ed material and this crevice is filled with it — pressurizing — it is characterized by making 
it close (invention of a claim 1 ) 

[0006] Since the connection portion to the joint-ed material by the caulking was formed by crash 
of a hollow cylinder part, and pressurization spreading is carried out and it was made to be filled 
with this crash portion in a crevice according to this junction method Design manufacture can be 
made easy so much from excelling in productivity, while there is no generating of a crack and 
bonding strength sufficient in uniform quality is obtained by this caulking, and the protrusion 
height of a hollow cylinder part being also comparatively small, being able to do moreover, and 
material-restrictions being eased. 

[0007] In order to attain the above-mentioned purpose, moreover, the junction equipment of the 
plate of this invention In what forms a hollow cylinder part in plate-like joint material, carries out 
the polymerization of the joint-ed material which has the bore which carries out the insertion 
protrusion of this hollow cylinder part, carries out pressurization crash of the projected cylinder 
part, and closed both joint material The punch which has the head which fits in in the 
aforementioned hollow cylinder part, and the punch plate by which could slide to the outside of 
this punch and the elastic support was carried out, The pressure plate which carries out 
pressurization crash of the cylinder part which carried out pinching fixation of both the joint 
material that it was prepared possible [ both-way movement ] and carried out the polymerization 
by the aforementioned punch plate, and was projected by aforementioned punch is provided. It is 
characterized by forming the crevice which continued between the rear face of joint-ed material, 
punch, and the punch plate that the crash portion of the aforementioned cylinder part should be 
spread to the method of outside (invention of a claim 2). 

[0008] Since according to this composition a pressure plate is driven and caulking is possible by 

carrying out both-way movement, while being able to cope with it, without complicating or 

enlarging also as equipment, being able to constitute to the configuration of the request 

[ crevice / for pressurizing a caulking portion moreover and carrying out crash spreading ] by the 

required part and acquiring a uniform and positive junction state by bundle processing in easy, it 

can finish in appearance and beautiful. 

[0009] 

[Embodiments of the Invention] Hereafter, it explains with reference to drawin g 1 per [ which 
shows the junction method of the plate of this invention, and junction equipment] example, or 
drawing 4 . Drawing 2 is what showed the configuration before junction of the plate-like joint 
material 1 1 which should be joined, and the joint-ed material 12 first. The board thickness t1 of 
both [ these ] the joint material 1 1 and 1 2, and t2 It is the metal plate made into an abbreviation 
EQC. In the joint material 1 1, it has the hollow cylinder part 13 of the shape of a cylinder which 
protruded on the desired junction part by burring, and is the height hi. It is formed more greatly 
than the board thickness (t1 +t2) of the two above-mentioned sheets, and, on the other hand, the 
circular bore 14 which the above-mentioned cylinder part 13 fits in is formed in the joint-ed 
material 12. 

[0010] And drawin g 1 is what showed some of process procedures which caulk both the above- 
mentioned joint material 11 and 12, and junction equipments, and 15 is punch of the shape of a 
pillar fixed on the pedestal which is not illustrated, and forms annularly in the upper part head 
15a which fits in in the aforementioned hollow cylinder part 13, and shoulder 15b of the plane 
which made this and the level difference. And it is inserted in the periphery side of this punch 15 
possible [ a slide in the vertical direction ], the punch plate 17 by which the elastic support was 
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carried out to the pars basilaris ossis occipitalis through the elastic body slack spring 16 is 
formed, and the concave crevice 18 is annularly formed in the ordinary state shown in this 
drawing (a) between shoulder 15b which is this up medial surface and the lateral surface of 
punch 15. 

[001 1] It confronts above such punch 15 and a punch plate 17 each other, and the pressure 
plate 19 which can go up and down is formed, this is interlocked with the cylinder style which is 
not illustrated and does not carry out both-way movement, and clearance-hole 19a is formed so 
that the center-section grade may not contact head 15a of aforementioned punch 15 at the time 
of descent. In addition, drawin g 3 and drawing 4 are both the joint material 1 1 , the appearance 
perspective diagram seen from the rear-face side which is made to go away 12 and shows the 
junction state after processing, and a cross section, respectively. 

[0012] Along with the process procedure shown in drawing 1 , it explains about the junction 
means of this example constituted as mentioned above. First, at the 1st process of drawing 1 (a), 
a pressure plate 19 is in the standby state of a rise position, the joint material 11 which should 
be joined is turned up, and a polymerization is carried out to thejoint-ed material 12, and after 
the hollow cylinder part 13 inserted in the bore 14 and this cylinder part 13 has projected below, 
it is laid on a punch plate 17. In this case, it is positioned because head 15a of punch 15 fits in 
with the centrum of a cylinder part 13, and it is set to a predetermined position. 
[0013] Subsequently, at the 2nd process of this drawing (b), a pressure plate 19 descends 
linearly by the drive of the cylinder style which is not illustrated, and, as for both the joint 
material 11 and 12, pinching fixation of the plate-like part is carried out between punch plates 
17. And descent of a pressure plate 19 continues, and with the punch plate 17, the elastic force 
of the spring 1 6 is resisted and it depresses. It carries out [ abbreviation ] with this, the 
protrusion edge of the hollow cylinder part 13 is fixed in shoulder 15b of punch 15, since 
downward movement cannot be carried out, it is between a pressure plate 19 and shoulder 15b, 
and it is crashed so that swaging may be carried out, and it is spread in the crevice 18 between 
the methods of outside, and the so-called caulking is performed. And after being pressurized, 
being full and the descent beyond it becoming improper substantially until the inside of the 
crevice 18 reduction-ized by descent of the pressure plate 19 which continues further is filled 
with a crash portion, a pressure plate 19 carries out an elevation return, however, board 
thickness t3 spread by this caulking Board thickness t1 of the joint material 1 1 about — crevice 
18 capacity sets up so that it may be set to one half — having — **** — this board thickness 
t3 It spreads to a mechanical strength and the method of outside, and asks in design 
manufacture that a part for the connection by the side of the rear face of the joint-ed material 
12 should fully be secured. Both the joint material 1 1 and 12 that carried out the deer and 
finished the above-mentioned caulking will be in the stuck junction state as shown in drawing 3 
and drawing 4 , and the appearance configuration of the portion crashed by caulking of hollow 
cylinder part 13 edge will be fabricated by the configuration of an annular projected part without 
a crack or irregular irregularity. 

[0014] According to this example, it follows on the so-called linear both-way movement of the 
pressure plate 1 9 which was described the account of a top and which drives and goes up and 
down like. Since it was made to be filled not only with especially the thing that it is processed by 
making it going away with the joint material 1 1 and thejoint-ed material 12, and can be joined at 
an easy process but also a crash spreading portion in a crevice 18 There is no generating of a 
crack in this caulking portion, and it can finish beautiful, there is also no possibility that a finger 
may touch and it may be injured, and appearance is not spoiled. And protrusion height hi of the 
hollow cylinder part 13 Board thickness t1 of the joint material 11 Connection and a bonding 
strength sufficient by the double-precision grade are obtained, it compares with the former, the 
use range of material selection is expanded, and design manufacture is made easy also from this 
point. Moreover, various practical effects — the size of a crevice 1 8 can also be easily formed 
with the easy composition of punch 1 5 and a punch plate 1 7 — are done so. 
[0015] In addition, within limits which are not limited to each example which described above that 
the hollow cylinder part 13 was possible also for making it a non-round shape besides an ellipse 
although considered as the shape of a cylinder, and could prevent certainly slipping to the 
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rotation direction of the joint material of two sheets in one joint in this case etc., and was shown 
in the drawing, and do not deviate from the summary of this invention in the above-mentioned 
example, it changes suitably and can carry out. 
[0016] 

[Effect of the Invention] this invention can suppress generating of the crack in the time of 
formation of a hollow cylinder part, or junction process to joint material as it was explained 
above, therefore, [ that an appearance-result of a junction state and safety / as opposed to / it 
is beautiful and / an injury etc. / increase, and ] Sufficient bonding strength is obtained also with 
uniform quality, moreover crash spreading of the hollow cylinder part of joint material is carried 
out, fullness **** crevice composition also suppresses complication and the junction method of 
the plate the design manufacture excelled [ plate ] also in productivity with the easy and simple 
junction means, and junction equipment can be offered. 



[Translation done.] 
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